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ferent from those of either of the original solutes, the case is
one of complex salt or molecular compound formation. Thus,
when cobaltous cyanide and potassium cyanide are dissolved
in water and the solution is treated with alcohol, amethyst-
coloured crystals are produced which have the composition
K4Co(CN)6. This potassium cobaltocyanide shows none of the
ordinary cobalt or cyanide reactions but instead exhibits an
entirely new series of chemical properties. It is therefore a
complex salt.

The phenomena of double salt formation will be dealt with
in the present chapter; and here it may be well to indicate
some points of interest which suggest themselves in this con-
nection.

In the first place, owing to their many points of resemblance,
double salts and the hydrates of certain other salts may be
classified together, the hydrates being regarded as double salts
in which one of the constituents is water. This brings to light
a question which illustrates the importance of double salt
formation from the point of view of chemical affinity. Under
our ordinary assumptions as to valency, sodium sulphate is a
saturated compound, for all its atoms are exerting their full
normal affinity. None the less, it is capable of combining
with no less than ten molecules of water to form the deca-
hydrate, which is a well-defined crystalline material. Evidently,
then, in addition to our ordinary valency conceptions we must
introduce a further idea of chemical affinity which will enable^
us to account for the production of these hydrates and double

It is possible to assume that the double salt or hydrate
may come into existence through the exertion of valencies
which normally play no part in our formulae. Thus the
oxygen atom in a water molecule is represented only as di-
valent, whilst actually we know that oxygen may exist in the
quadrivalent state. Similarly, the union of the oxygen and
sulphur atoms in sodium sulphate is represented by a double
bond; and this junction may not utilise all the available affin-
ity of the two atoms, leaving some attractive power still in
reserve.
In any case, however, the main point of interest is the
apparent feebleness of the attractive forces in the case of